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I . I n tr o d uct io n HEVC (high-efficiency video coding) [1] - [4] string and bin length of each syntax element. They process custom binarization formats, and they are implemented as look-up tables.
The hardware architecture of the proposed binarizer is shown in Fig. 2 . Its latency is one cycle, as shown in the timing chart of Fig. 3 .
. FL Mo du le
Fixed length binarization is performed by using a fixed length unsigned integer bin string which represents a binary value of syntax element value.
The length of bin string is equal to Ceil(Log2(cM ax+1). Bin string starts from most significant bit (MSB) to least significant bit (LSB).
FL module is designed as shown in Fig. 4 . EGK binarization represents signed number as shown in Table 1 . synVal is divided into two parts by the k-order variable. prefixVal is added by one and after that using MSB position logic detects the most significant one bit existed in the prefixVal which is used to determine the number of "1" bins for prefix bin string. Suffix bins represented by suffixVal added at the end of bin string.
MSB position logic is designed as shown in Fig.   9 . Index variable indicates the highest position of sub-string contains "1" bit, the range is 0, 4, 8, 12.
An offset variable indicates the position of "1" present in the sub-string with the range from 0..3.
N position is the sum of index and offset. N is also used to calculated the length of EGK bin string.
EGK module is designed as shown in Fig. 10 . II I . E x pe r im e n ts a n d R e s u lts
The proposed binarizer was designed in Verilog HDL. It was simulated and verified using 12 test vectors, i.e. 4 standard test sequences (class A, B, C, and D) with 3 encoder configurations (low delay, random access, and all intra) as shown in Table 2 .
It has passed in all tests.
The designed binarizer was implemented in 45 nm technology. CAD tool was supported by IC Design Education Center (IDEC). As shown in R ef er e n c es
